The clinical picture of Addison's disease is well recognized and understood. It is very likely, from analogy with other diseases or deficiencies, that milder cases occur which, for the most part, are not recognized as such. However, the diagnosis of "mild hypoadrenia" made by a number of authors (1 to 5) rests on clinical impression and on the therapeutic effect of substitution therapy alone. These criteria for diagnosis are insufficient and the procedure of treatment is costly. It was therefore decided to investigate the adrenal cortical function in asthenic patients.
MATERIAL AND METHODS
Fifty patients have been studied. Of these, 27 complained of varying degrees of asthenia. Carbohydrate metabolism was studied by means of the glucose tolerance test, 100 grams of glucose being given orally. Blood sugar determinations were done by Benedict's method. The values reported are therefore "true sugar values." All patients were given a standard mixed diet for at least 5 days prior to testing the glucose tolerance.
Orthostatic blood pressure regulation was tested in the majority of cases.
As a test for adrenal insufficiency, the chloride concentration in urine, following a test diet poor in Na, rich in K, has been employed (Cutler, Power , and Wilder (6) ). This test will be referred to as the Cutler test.
OBSERVATIONS AND RESULTS
Since in Addison's disease there is a high concentration of Cl in the urine under the conditions of the Cutler test (225 mgm. per cent and above), it was thought that less pronounced adrenal insufficiency, or "mild hypoadrenia," might be recognized through a Cl concentration at or above the upper limit of normal.
Our findings are tabulated in Table I . As will be discussed later in this paper, the-Cutler test was performed repeatedly in some of the cases. Each case is listed only once in this table, under the highest excretion observed. Studies similar to those reported in this paper were performed in a number of cases which at first, on the basis of their personality and the nature of their complaints, impressed us as possibly belonging to this group. In the course of clinical studies, some organic disease was found or suspected and such cases were consequently not included in this report, despite the fact that the organic findings did not always seem responsible for the complaints or failed to explain them adequately.
The table shows that 23 out of 50 patients did not complain of asthenia. Such patients with vague complaints, in some instances with low blood pressure, in which careful clinical observation failed to reveal any physical disorder, seemed to us to be more adequate "controls" than normal healthy individuals.
It will be seen from Table I that out of 27 patients complaining of asthenia, 11 had a Cl concentration of more than 125 mgm. per cent, and 3 of these, a Cl concentration of more than 225 mgm. per cent. Of the 22 patients not definitely complaining of asthenia but resembling the asthenia cases in some respects, only 3 had a concentration of more than 125 mgm. per cent.
Na excretion was determined together with the Cl excretion in 7 cases. The three highest values observed are given in the In the further course of our studies, we found considerable variation of Cl concentration in the tests performed on post-menopausal women and in male individuals. This further emphasizes the fact that this variation is independent of the ovarian cycle.
In Table III This case shows, in addition to variation of Cl concentration in the Cutler test, a very considerable variation of fasting blood sugars.
Glucose tolerance. Seventeen of all our cases showed a flat glucose tolerance curve. Nine of these were asthenia cases. Dorst (10) has previously drawn attention to the flat glucose tolerance curve of patients with neurocirculatory asthenia. It should be emphasized that, both in our cases and in Dorst's series, glucose tolerance was tested by oral administration of glucose. The "flat" curves may be caused by a disturbance of resorption since normal curves were obtained in a few cases following intravenous administration of glucose. In no case did we encounter the exaggerated posthyperglycemic hypoglycemia, characteristic of Addison's disease.
Blood pressure. Blood pressure was low in 21 cases, 15 of these being in the asthenia group. Systolic pressures below 120 mm. Hg were listed as low. Six cases showed clearly hypotensive values (systolic pressure below 100, diastolic pressure below 60). Two patients presented orthostatic hypotension, one of them was in the asthenia group. DISCUSSION Cutler and his associates (6) stated that normal persons, as well as patients suffering from diseases other than Addison's disease, do not excrete chloride in excess of 125 mgm. per cent in a 4-hour urine sample collected on the third day of the test. * The values in patients with Addison's disease were 225 mgm. per cent or above. Dryerre (11) Stephens (12) reported 2 cases of hypopituitarism in which the Cutler test revealed Cl excretion of a degree indicative of adrenal cortical insufficiency, which is to be expected in such cases.
Thorn, Howard, and Dayman (13) studied 60 patients with pulmonary tuberculosis. In all, the Cl excretion was well within normal range. The 2 with the highest Cl excretion were suspected of having Addison's disease.
In the first report by Cutler, Power, and Wilder (6), the figures for cases without Addison's disease were analyzed. In this series, neither the mean nor the range of Cl concentration of cases of "asthenia" differed from those in other cases without Addison's disease or from those in healthy normal men and women. However, only 6 cases of "asthenia" were examined.
It has been found in this study that a number of asthenic patients excrete chlorides at or above the upper limit of "normality" under the conditions of the Cutler test. Four of these patients excreted chlorides in amounts usually considered diagnostic for Addison's disease. The question may be raised whether this is due to functional impairment of the adrenal cortex. Na and Cl metabolism is influenced by a number of conditions. Chronic infections, especially tuberculosis, neoplasm, and cardiac failure could be ruled out in our cases (13, 14) . Inanition is a factor which deserves brief discussion since a number of our patients, though not all, had lost some weight. Rubin and Krick (15) have found that in partially starved rats, the balance of Cl and Na and of a number of other electrolytes is negative. Mulinos and Pomerantz (16) have shown that starvation in animals produces atrophy of the adrenals and other endocrine glands. It would seem possible that the patients studied in our investigation would lose appetite on the basis of their neurosis. The consequent partial starvation would cause a depression of various glands, including the adrenal cortex. This decreased function would in turn produce various metabolic disturbances and would furthermore decrease appetite, food resorption, and food utilization, thereby increasing starvation. This is the mechanism presumably operating in cases of anorexia nervosa which, in all metabolic functions, simulates pituitary cachexia. High Cl excretion under the conditions of the Cutler test has been found in pituitary cachexia (12) . In a case of anorexia nervosa, not included in this report, we found a strongly positive Cutler test. However, we do not feel that the results in our patients can be ascribed to inanition. One (17 to 20) . In untreated cases of Addison's disease, the postural hypotension is known to be severe (21, 22, 19) .
We believe that our results might be interpreted as indicative of adrenal cortical involvement in some cases of asthenia. This should not, however, imply that we consider these asthenias and neuroses to be caused by adrenal cortical insufficiency. The considerable variability of the Cl balance as shown in several of our cases militates against the assumption of any organic defect of the adrenal cortex. The fact that variations of the chloride retaining power are not accompanied by corresponding changes in the general condition of the patients makes it very unlikely that even functional transitory insufficiency of the adrenal cortex is the cause or a main contributing factor of the sufferings.
Hypothetically, the explanation of the metabolic findings reported in this paper may rather be sought on the basis of an unstable personality. This instability manifests itself in the psychological sphere as psychoneurosis. The manifestations in the somatic sphere may be very varied.
It seems plausible to assume that the secretion of hormones would participate in this general instability. Variations in blood sugar content may be partly mediated through variations in the output of epinephrine, which in turn is regulated by sympathetic nerve impulses. The adrenal cortex would seem to share the instability of these patients. Whereas the innervation of the adrenal medulla is well recognized, the question of nerve supply of the adrenal cortex is far from settled (23) . The variability of output of adrenal cortical hormone might well be part of the personality picture without necessarily being under direct nervous control.
McFarland and Goldstein, in their review of biochemistry of the psychoneuroses (24), come to the conclusion that "in the analysis of the biological reactions of psychoneurotics it appears that their failure to achieve compensation quickly and smoothly may be one of the most important aspects of the illness."
It will readily be seen that the cases discussed in this paper might be subsumed under various headings. Some of them would be described as "types of chetifs" in the French literature. Some would come under the heading of "organ neurosen" of German authors. Reimann's cases of sympathicotonia and vagotonia seem to resemble a number of our cases (25) . Alvarez 2. The chloride excretion test was performed two or more times in 12 cases. A considerable variability in chloride retaining power was found in 11, even when the test was repeated at short intervals.. 3 . In 5 normal control cases, chloride excretion showed little variation and no influence of the menstrual cycle. 4 . It is concluded that some patients suffering from asthenia and exhaustion may temporarily show signs of adrenal cortical insufficiency. Observation of these patients showed that they were not suffering from mild Addison's disease or "mild hypoadrenia." If their inability to conserve Cl is due to lowering of the function of the adrenal cortex, this hypofunction is temporary. It is thought possible that such fluctuations of adrenal cortical function may be part of a general instability of such personalities.
